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Description 

Field of the Invention 

[0001] This invention is directed to a single-ply roofing 
membrane having a nonwoven laminated thereto (lam- 
inated membrane), the roof system using the laminated 
membrane, the method of installing the roofing system, 
and the nonwoven material laminated to the membrane. 

Background of the Invention 

[0002] In commercial, flat roofs, there are three pop- 
ular roofing systems in use today. Those roofing sys- 
tems are: built-up roofs (BUR), modified bitumen, and 
single-ply or membrane roofing systems. The commer- 
cial flat roof market is divided roughly equally between 
those three roofing systems. 

[0003] Single-ply roofing systems are known. Single- 
ply laminated membranes are known. For example, see 
U.S. Patent Nos. 5,456,785, 5,620,554, and 5,643,399. 
Typically, these laminated membranes comprise a 
membrane, made from EPDM or other thermoplastic 
material, and a nonwoven (or fleecy material) adhered 
on one surface of the membrane. The nonwoven mate- 
rial is provided to facilitate adherence of the membrane, 
via an asphalt (or bitumen) or a proprietary adhesive for- 
mulation, to the sub-roof structure. The commercially 
available, laminated membranes have been readily ac- 
cepted by the market, when used with the proprietary 
adhesive formulation. Acceptance by roofers wishing to 
use asphalt as the adherent, however, has been slower. 
The problem hindering acceptance in asphalt adhered 
systems is known as "strike through." Strike through 
arises when the asphalt is spread over a roof or roof 
decking, and the laminated membrane is laid into the 
molten asphalt. If the asphalt application is too thick, the 
asphalt can saturate the fleece layer and come into con- 
tact with the polymer membrane. Some components of 
the molten asphalt, a petroleum based material, are ab- 
sorbed by the membrane causing swelling and discol- 
oration of the membrane. The swelling and discoloration 
are visible, after the laminated membrane is installed, 
and are considered an installation defect. 
[0004] One solution to the strike through problem is 
set forth in U.S. Patent application Serial No. 
09/238,678 filed on January 26,1999, inventor S. R. 
Clarke, assigned to Carlisle Syntec. The solution dis- 
closed therein consists of a membrane laminate in 
which a membrane sheet and a nonwoven layer sand- 
wich a protective layer. The protective layer is a discrete 
layer or film (i.e., not a part of the nonwoven) made of 
a material resistant to the components of the molten as- 
phalt (i.e., polyester, polyurethane, polyetherurethane, 
and the like). 

[0005] Accordingly, there is a need for a membrane 
laminateforusein asphalt adhered single-ply laminated 
roofing systems that eliminates or reduces the occur- 



rence of "strike through." 

Summary of the Invention 

5 [0006] This invention is directed to a membrane lam- 
inate for a roofing system comprising a membrane sheet 
and a nonwoven material laminated to said sheet. The 
nonwoven material has a semi-permeable, skinned lay- 
er formed therein. 

10 

Description of the Drawings 

[0007] For the purpose of illustrating the invention, 
there is shown in the drawings a form which is presently 
*5 preferred; it being understood, however, that this inven- 
tion is not limited to the precise arrangements and in- 
strumentalities shown. 

[0008] Figure 1 is a schematic illustration of a first roof 
system utilizing the instant invention. 
20 [0009] Figure 2 is a schematic illustration of a second 
roof system utilizing the instant invention. 

Detailed Description of the Invention 

25 [0010] Referring to the drawings wherein like numer- 
als indicate like elements, there is shown in Figure 1 a 
first embodiment of the instant invention. Roof system 
10 illustrates new construction. Roofing system 10 in- 
cludes a substrate system 12. Substrate system 12 is 

30 well known in the art and may include: gypsum and fi- 
brous cement, light weight concrete, structural concrete, 
plywood, or steel decking. A base sheet 14 is laid over 
top of the substrate system 12. Base sheet 14 is any 
commercially available base sheet material. Such base 

35 sheet materials include: fiberglass-coated base sheets, 
glass fiber reinforced base sheets, and polyester base 
sheets. Base sheet fastener 16 attach the base sheet 
14 to the sub-roof system 12. Molten asphalt 18, dis- 
cussed below, is spread overtop of base sheet 14. Lam- 

40 inated membrane 20 is laid out over the molten asphalt. 
Laminated membrane 20, discussed below, comprises 
a membrane 22 with a nonwoven 24 laminated thereto. 
Molten asphalt 18 penetrates into nonwoven 24 and 
then solidifies, thereby adhering the laminated mem- 

45 brane 20 to sub-roof 1 2 via asphalt 1 8 and base sheet 
14. 

[0011] Referring to Figure 2, a second roofing system 
30 is illustrated. Roofing system 30 illustrates a typical 
re-roofing in which the invention is installed over an ex- 

50 jsting roof. Roofing system 30 may generally include a 
substrate system 32, pre-existing insulation 34, pre-ex- 
isting roofing 36, and the new roofing system. The sub- 
strate system may be: gypsum and fibrous cement, light 
weight concrete, structural concrete, plywood, or steel 

55 decking. Pre-existing roofing 36 may include, for exam- 
ple, smooth surface BUR, gravel surface BUR, existing 
single-ply roofing, or a modified bitumen roofing mate- 
rial. Asphalt 18, discussed below, is applied over the 
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pre-existing roofing 36 beneath laminated membrane 
20. 

[0012] Asphalts 18 and 38 are any conventionally 
used asphalt (or bitumen) materials. Such asphalts in- 
clude Type IN, IV, and modified asphalts, SBS or SEBS 
asphalts. These asphalts preferably should meet or con- 
form to the requirements set out in ASTM D312, incor- 
porated herein by reference. 

[0013] The membrane 20 comprises a membrane 22 
and a nonwoven material 24. Laminated membrane 20 
is made according to the processes set forth in U.S. Pat- 
ent Nos. 5,456,785, 5,620,554, and 5,643,399, each of 
which is incorporated herein by reference. The skinned 
nonwoven of this invention is placed on the membrane 
such that the skinned side of the nonwoven would be 
juxtaposed to the hot asphalt. 
[001 4] The membrane 22 is a flexible vulcanized rub- 
ber sheet, e.g., a synthetic rubber or thermoplastic rub- 
ber-type material. The sheet may be made from EPDM 
(ethylene propylene diene monomer) or TPO (thermo- 
plastic olefin), PVC (polyvinyl chloride), CSPE (chioro- 
sulfonated polyethylene), EPM (ethylene propylene 
monomer) and other suitable materials. Preferably, 
membrane 22 is an EDPM sheet. The membrane typi- 
cally has a thickness of 30 to 90 mils, the preferred thick- 
ness is 45 to 60 mils. 

[0015] The nonwoven 24 has a semi-permeable, 
skinned layerformed therein. This semi-permeable skin 
retards the penetration of the molten asphalt into the 
nonwoven, thereby protecting the membrane from the 
asphalt. This prevents or significantly reduces the fore- 
going strike through problem. The nonwoven 24 typical- 
ly has a basis weight of 1 to 20 ounces per square yard, 
preferably 3 to 20 ounces per square yard, and most 
preferably 6 to 9 ounces per square yard. The foregoing 
skinned nonwoven may be a blend of structural fibers 
and fusible fibers. The structural fibers (staple or fila- 
ment) are preferably thermoplastic fibers, for example, 
polyester or polypropylene or composite (or bi-compo- 
nent) fibers. The fusible fibers are preferably polypro- 
pylene staple, but may include polyethylene, composite 
(or bi-component) fibers. The blend ratio of structural 
fibers and fusible fibers may be 50-50 weight blend, 
more preferred are blends ranging from 60-40 to 90-1 0, 
and most preferred, being 80-20. The preferred skinned 
nonwoven is an 80-20 weight blend of polyester staple 
(4 denier, 2.5" cut length) and polypropylene staple (ei- 
ther 3 denier, 3.25" cut length or 3.25 denier, 3.25" cut 
length) and has a basis weight of 7.5 oz/yard + 1 0%. 
[0016] The skinned nonwoven is made by carding the 
structural fibers and fusible fibers to form a web, cross 
lapping the web (15 layers) to form a batt, drafting the 
batt, needle punching the drafted batt, and calendering 
the punched batt. The calendering step is used to form 
the skin that imparts semi-permeability to the nonwo- 
ven. During the calendering step the fusible fiber, which 
is interspersed within the nonwoven melts, or partially 
melts, at the side of the nonwoven adjacent the heated 



calender roll. The molten fusible fiber fills up, at least in 
part, interstitial spaces of the nonwoven thereby forming 
a skin, which is semi-permeable. The skin is formed on 
one side of the nonwoven. The calender pressure is 200 

5 newtons and the heated roll temperature is 215°C for 
the preferred nonwoven, i.e., theforegoing 80-20 weight 
blend of polyester staple and polypropylene staple. 
[001 7] The present invention may be embodied in oth- 
er specific forms without departing form the spirit or es- 

10 sential attributes thereof, and, accordingly, reference 
should be made to the appended claims, rather than the 
foregoing specification, indicating the scope of the in- 
vention. 

15 

Claims 

1 . A flat roof comprising: 

20 a sub-roof system; 

a layer of asphalt; 

a layer of membrane laminate comprising a 
membrane and a nonwoven, said nonwoven 
and said membrane being laminated together, 
25 said nonwoven having a semi-permeable, 

skinned layer formed therein; and 
said layer of asphalt adhering said laminate to 
said sub-roof. 

30 2. The roof of claim 1 wherein said nonwoven com- 
prises a blend of a structural fiber and a fusible fiber. 

3. The roof of claim 1 wherein said nonwoven com- 
prises a blend of a polyester fiber and a fusible fiber. 

35 

4. The roof of claim 1 wherein said nonwoven com- 
prises a basis weight of about 1 to about 20 ounces 
per square yard. 

40 5. The roof of claim 1 wherein said asphalt being se- 
lected from the group consisting of: Type III, Type 
IV, modified, SBS, SEBS asphalts, and combina- 
tions thereof. 

45 6. The roof of claim 1 wherein said sub- roof system 
comprises either a substrate or a pre-existing roof. 

7. The roof of claim 1 wherein said membrane further 
comprises a flexible vulcanized rubber sheet. 

50 

8. A method of constructing a roofing system compris- 
ing: 

providing a sub-roof system; 
55 applying a layer of hot asphalt on said sub-roof 

system; and 

applying a membrane laminate to said hot as- 
phalt, said membrane laminate comprising a 
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membrane material laminated to a nonwoven, 
said nonwoven having a semi-permeable- 
skinned layer formed therein. 

9. The roof of claim 8 wherein said nonwoven com- s 
prises a blend of a structural fiber and a fusible fiber. 

10. The roof of claim 8 wherein said nonwoven com- 
prises a blend of a polyesterf iber and a fusible fiber. 

10 

11. The roof of claim 8 wherein said nonwoven com- 
prises a basis weight of about 1 to about 20 ounces 
per square yard. 

12. The roof of claim 8 wherein said membrane further 15 
comprises a flexible vulcanized rubber sheet. 

1 3. A membrane laminate for a roofing system compris- 
ing a membrane sheet and a nonwoven having a 
semi-permeable skin layer formed therein, said 20 
laminate adhered to said membrane sheet. 

14. The roof of claim 13 wherein said nonwoven com- 
prises a blend of a structural fiber and a fusible fiber. 

25 

15. The roof of claim 13 wherein said nonwoven com- 
prises a blend of a polyester fiber and a fusible fiber. 

16. The roof of claim 13 wherein said nonwoven com- 
prises a basis weight of about 1 to about 20 ounces 30 
per square yard. 

1 7. The roof of claim 1 3 wherein said membrane further 
comprises a flexible vulcanized rubber sheet. 

18. A method of using a nonwoven material for a mem- 
brane laminate used in a roofing system comprising 
the steps of providing a blend of a structural fiber 
and a fusible fiber adapted to retard penetration of 
asphalt into said nonwoven and to reduce or pre- 
vent asphalt volatiles from contacting said mem- 
brane. 

19. The roof of claim 18 wherein said nonwoven com- 
prises a basis weight of about 1 to about 20 ounces *s 
per square yard. 

20. The roof of claim 1 8 wherein said membrane further 
comprises a flexible vulcanized rubber sheet. 

50 
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FIG. 1 
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FIG. 2 
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